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ENV 6441 WATER RESOURCES PLANNING AND MANAGEMENT 
Spring 2014 
Course Syllabus and Rules – Spring 2014 
Section # EDGE 7563 and 8800, 8795 On-Campus  
 
1. Catalog Description:   
ENV 6441 – Water Resources Planning and Management (3) Principles and practice of 
water resources planning and management. Methodologies employed at local, state, federal, 
regional and international levels. Plan formulation, evaluation, and implementation. 
Stakeholder involvement in planning processes. Analytical tools. Case studies 
 
2. Pre-requisites and Co-requisites: 
Graduate student standing. Course background in introductory calculus, statistics, and 
hydrology. Familiarity with Excel. Background in engineering economics and 
microeconomics is helpful. 
 
3. Course Objectives:  
This course is designed to (1) acquaint students with the role of analytical methods in water 
resources planning processes; (2) differentiate the roles of professionals and decision makers; 
and (3) present methods for evaluating multi-purpose water resource systems  
 
4.  Instructor: 
a. James P. Heaney 
b. 422 A. P. Black Hall 
c. 352-392-7344 
d. Heaney@ufl.edu 
d. Class web site is on Sakai for enrollees 
e. Office hours by appointment.  
 
5. Instructor/Teaching Assistant 
a. Scott Knight 
b. 352-846-3913 
b. 424 A. P. Black Hall 
c.. scottlknight@gmail.com 
d.  Office hours. 7th and 8th periods on Thursdays. Available via e-mail at any time.  
 
6. Meeting Times:  
Tuesday Period 6, Th Periods 5 and 6 
 
7. Meeting Location: 
Room E112 CSE building.  
 
8. Material and Supply Fees-none 
 
9. Text Books and Software (Required)  
a. James, L.D. and R.R. Lee. 1971. Economics of Water Resources Planning, McGraw-Hill, 
NY. Available free from UF Library. Search the UF library for this book. It will show up as 
an e-book that you can use directly or download as a pdf file. A special thanks to Dr. L.D. 
James for making this book available in e-format. You can also access the book via the UF 
Library ARES automated reserves system. 
 
b. Ragsdale, C. 2011. Spreadsheet Modeling and Decision Analysis, 6th Ed., Thomson 
Southwestern. 6th Edition came out in 11/10. Rent the following e chapters from the 6th 
edition. 
http://www.cengagebrain.com/shop/en/US/storefront/US;CMGTJSESSIONID=cLJhSc9hm
WVDhGfrQLvFFhy8dypN71mS2jBq7KbFvQVTYLB2vSGR!298685088?cmd=catProductD
etail&entryPoint=storefront&cid=APL1&productID=27440174198399901514328446019485
44397&messageType=catProductDetail&showAddButton=true 
 
Table of Contents-free 
Ch. 1. Introduction to modeling and decision analysis, p. 1-16. free. 
Ch. 3. Modeling and solving LP problems in a spreadsheet, p. 46-139. $17.00. 
Ch. 8. Nonlinear programming and evolutionary optimization, p. 351-423. $17.00. 
Ch. 9. Regression analysis, p. 424-473. $17.00. 
Ch. 11. Time series analysis, p. 501-568. $17.00. 
Copies of the Excel SS files for all chapters in the book. 
Order on the publisher’s web site. You get a download that is good for six months. You can 
make pdfs in ten page blocks. 
c. Heaney, J.P. and J.G. Lee. 2006. Methods for Optimizing Urban Wet-Weather Control 
Systems. EPA/600/R-06/034, US Environmental Protection Agency, Edison, NJ, July.  
http://nepis.epa.gov/Exe/ZyNET.exe/P10089KS.TXT?ZyActionD=ZyDocument&Client=EP
A&Index=2006+Thru+2010&Query=FNAME%3DP10089KS.TXT%20or%20(%20a%20or
%20method%20or%20weather%20or%20control)&SearchMethod=1&QField=&XmlQuery
=&File=D%3A%5Czyfiles%5CIndex%20Data%5C06thru10%5CTxt%5C00000019%5CP10
089KS.txt&User=ANONYMOUS&Password=anonymous&Display=p%7Cf&DefSeekPage
=x&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL 
 
d. Software-You need to have Excel 2010 that includes Data Analysis and Solver with 
Evolutionary Solver.  
 
10. Recommended Reading: 
See list in Appendix 2. 
 
11. Course Outline: see Appendix 1 
 
12. Attendance and Expectations:  
Attendance of all on-campus students is required. All students should read the assigned 
material before class. A paper copy of this lecture material should be brought with you for 
each class.  You can annotate your paper copy in order to capture the key points of the 
lectures.  You are also expected to take class notes to supplement these materials. Cell 
phones must be turned off. Laptops will be used for selected lectures. 
 
Requirements for class attendance and make-up exams, assignments, and other work are 
consistent with university policies that can be found at: 
https://catalog.ufl.edu/ugrad/current/regulations/info/attendance.aspx 
 
 
13. Grading:  
There will be one two hour exam covering material from Sections I to II (Exam 1) and a 
two hour exam on Sections III and IV. Partial credit may be given if students explain their 
work. Quiz 1 is worth 20 points and Quiz 2 is worth 20 points. Online students can take the 
two examinations within three days of the posted time for on-campus students. 
 
Six sets of homework will be assigned. The due date for each homework is shown in the 
Syllabus.  Homework is to be submitted in electronic copy only via Sakai. Homework not 
received by the due date at the beginning of class will lose 20% per day that it is late.  Each 
homework is worth 10 points. Each homework should be presented in Word and/or Excel.  
The student should: a) state the problem, b) describe their methods of analysis, and c) present 
their final answer. Solutions without adequate explanations are unacceptable. Partial credit 
will be given if the methods of analysis are explained. 
 
 
 
Graduate students need an overall GPA of 3.00 truncated and a 3.00 truncated GPA in 
their major (and in the minor, if a minor is declared) at graduation. For more information 
on grades and grading policies, please visit: 
http://gradcatalog.ufl.edu/content.php?catoid=4&navoid=907#grades 
 
 
14. Honesty Policy:  
All students admitted to the University of Florida have signed a statement of academic 
honesty committing themselves to be honest in all academic work and understanding that 
failure to comply with this commitment will result in disciplinary action. This statement is a 
reminder to uphold your obligation as a UF student and to be honest in all work submitted 
and exams taken in this course and all others. Students are encouraged to discuss homework 
problems with others in the class but the final work should be their own.  It is statistically 
impossible for two people to set up, solve, and describe their methods in an identical way.  
 
Note that failure to comply with this commitment will result in disciplinary action 
compliant with the UF Student Honor Code Procedures.  
See http://www.dso.ufl.edu/sccr/procedures/honorcode.php 
Credits Points
Quiz 1 20
Quiz 2 20
Homework 1 10
Homework 2 10
Homework 3 10
Homework 4 10
Homework 5 10
Homework 6 10
Sub-total credits 100
Debits for missed 
lectures
# of misses*2.5%/miss
Sub-total debits
Net score
 
 
15. Accommodation for students with disabilities:  
Students requesting classroom accommodation must first register with the Dean of Students 
Office. That office will provide the student with documentation that he/she must provide to 
the course instructor when requesting the accommodation.  
 
16. UF Counseling Services:  
Resources are available on-campus for students giving personal problems or lacking clear 
career and academic goals. These resources include:  
·       UF Counseling & Wellness Center, 3190 Radio Rd, 392-1575, psychological 
and psychiatric services. 
·    Career Resource Center, Reitz Union, 392-1601, career and job search services 
 
17. Software Use:  
All faculty, staff and students of the University are required and expected to obey the laws 
and legal agreements regarding software use. Failure to do so can lead to monetary damages 
and/or criminal penalties for the individual violator. Because such violations are also against 
University policies and rules, disciplinary action will be taken as appropriate. We, the 
members of the University of Florida community, pledge to uphold ourselves and our 
peers to the highest standards of honesty and integrity.   
 
18. Format for Homework-Developed by Mr. Miguel Morales 
 
1. Acceptable Documentation and Submission 
1.1. Each homework should be submitted in Microsoft Word with supporting 
Microsoft Excel  Workbook and/or a scanned pdf document when applicable 
1.2. Label documents using the following convention: hw number_lastname_ first 
initial. extension 
1.2.1.  Example: hw1_Friedman_k.docx 
1.3. Submit all homework as attachments under the appropriate homework link under 
the assignments tab on Sakai by the posted due date at the beginning of class.  
1.3.1.  Homework not received by the due date will lose 20% per day that it is 
late 
2. Word Document Guidelines 
2.1. Include your name, date, and homework number at the top of the document 
2.2. For each problem the student should state the problem, describe the methods of 
analysis, and clearly present the final answer 
2.2.1.  State the problem: Include the problem number, and the problem 
statement. This can be done by copying and pasting from the posted 
homework assignment if desired. 
2.2.2. Describe methods of analysis: Briefly explain methods of analysis used to 
solve the problem. Include and properly label all relevant Equations, 
Figures, Tables, and References. Include description of location of work 
within supporting Excel workbook if applicable. It is suggested that there be 
one tab per problem. 
2.2.2.1. Labels should reference specific Equation, Figure, and/or Table 
numbers rather than “see table above/below”  
2.2.2.2. Mention if a Table or Figure was taken or based on work 
performed in the supporting Excel Workbook, include what tab it is on, 
if the Excel workbook has multiple sheets. 
2.2.2.3. If a problem was done by hand and scanned as a pdf, write “see 
pdf file” for that problem’s analysis and reference its page number 
2.2.2.4. If any references other than the primary class texts are used, 
include in text citations and full references at the end of the document. 
2.2.3.  Clearly present the final answer to the problem. If necessary, include an 
appropriate figure, table, or screen capture of work done in Excel. 
3. Excel Document Guidelines 
3.1. Include all problem numbers and problem statements in appropriate locations. 
3.2. Label all worksheets with what problem is in each tab. There should be one 
problem per worksheet. 
3.3. Excel work should be neat and organized with labels and text as appropriate. 
3.4. Label tables and figures where applicable. 
4. Scanned pdf document 
4.1. If desired, handwritten portions of homework can be scanned and submitted 
as a pdf. Documentation should be similar to that of the word document in 
terms of labeling and including all relevant Equations, Figures, Tables, and 
References 
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 Appendix 1       ENV 6441-Water Resources Planning and Management-Spring 2014
Lecture Date Day Period Week Topic Reading Chapter Pages Assignments
1 7-Jan Tu 6 1 Introduction Heaney HWs 0 &  1 out
I. Engineering Economy and Production Economics
A. Engineering Economy
2 09-Jan Th 5 1 Principles J&L/Heaney 1-1 to 1-9 1 to 13
3 09-Jan Th 6 1 Time Value of Money J&L/Heaney 2-1 to 2-5 15 to 21
4 14-Jan Tu 6 2 Decision Criteria J&L/Heaney 2-9, 2-12 27-30; 33-34 HW 0 in/HW 2 out
B. Microeconomics
5 16-Jan Th 5 2 Concepts J&L/Heaney 3-1 to 3-2 43 to 47
6 16-Jan Th 6 2 Consumer and Market Demand J&L/Heaney 3-3 to 3-4; 3-12 47-50; 57-58
7 21-Jan Tu 6 3 Producer and Market Supply J&L/Heaney 3-5 50-51 HW 1 due
8 23-Jan Th 5 3 Market Equilibrium J&L/Heaney 3-6 51-53
C. Conditions of Project Optimality
9 23-Jan Th 6 3 Production Theory J&L/Heaney 4-1 to 4-4 61-66
10 28-Jan Tu 6 4 Optimality Conditions-Geometric Rep. J&L/Heaney 4-5 to 4-8 66-74
11 30-Jan Th 5 4 Optimality Conditions-Math. Rep. J&L/Heaney 4-9 to 4-11 74-77
12 30-Jan Th 6 4 Optimality Conditions-Examples J&L/Heaney 4-12 77-82 HW 3 out
II. Computational Tools
13 04-Feb Tu 6 5 Linear Programming Ragsdale 3.0 to 3.4 45-51
14 06-Feb Th 5 5 Linear Programming Ragsdale 3.5 to 3.7 51-62
15 06-Feb Th 6 5 Nonlinear Programming Ragsdale 8.0 to 8.3 339-344 HW 2 due
16 11-Feb Tu 6 6 Nonlinear Programming Ragsdale 8.5 350-355 HW 4 out
17 13-Feb Th 5 6 Regression Analysis Ragsdale 9.0 to 9.4 409-414
18 13-Feb Th 6 6 Regression Analysis Ragsdale 9.11, 9.13.7 417-422, 438-439
19 18-Feb Tu 6 7 Time Series Analysis Ragsdale 11.0 to 11.5 485-494 HW 3 due
20 20-Feb Th 5 7 Time Series Analysis Ragsdale 11.15 to 11 522-525
III.  Context for Water Planning
21 20-Feb Th 6 7 Institutional Framework J&L/Heaney 7-1, 7-2, 7-7 137-142, 149-151
22 25-Feb Tu 6 8 Benefit Cost Analysis J&L/Heaney 8.1-8.4, 8-18 161-168, 187-189
23 27-Feb Th 5 8 Exam 1 on Sections I and II
24 27-Feb Th 6 8 Exam 1 on Sections I and II
04-Mar Tu 9 Spring Break
06-Mar Th 9 Spring Break
06-Mar Th 9 Spring Break
25 11-Mar Tu 6 10 Multi-purpose Cost Allocation J&L, Heaney 23-1 to 23-11 527-538 HW 5 out
26 13-Mar Th 5 10 Multi-purpose Cost Allocation Heaney Handout
27 13-Mar Th 6 10 Cost Allocation as a Cooperative Game Heaney Handout HW 4 due
28 18-Mar Tu 6 11 Cost Allocation as a Cooperative Game Heaney Handout
29 20-Mar Th 5 11 Equity Analysis HW 6 out
IV. Urban Stormwater Methodology
30 20-Mar Th 6 11 Introduction H&L Ch 1 All   
31 25-Mar Tu 6 12 Optimization Approaches H&L Ch 2 All
32 27-Mar Th 6 12 Land Use and Spatial Analysis H&L Ch 3 All HW 5 Due
33 27-Mar Th 6 12 Precipitation & Pollutant Removal H&L Ch 4& 7 All
34 01-Apr Tu 6 13 SS Simulation & Optimization Model H&L Ch 8 All
35 03-Apr Th 5 13 SS Simulation & Optimization Model H&L Ch 8 All
36 03-Apr Th 6 13 Cost Analysis H&L Ch 9 All
37 08-Apr Tu 6 14 Integrated Optimization H&L Ch 13 All
38 10-Apr Th 5 14 Integrated Optimization H&L Ch 13 All
39 10-Apr Th 6 14 Storm Sewer Optimization H&L Ch 11 All
40 15-Apr Tu 6 15 Storm Sewer Optimization H&L Ch 11 All
41 17-Apr Th 5 15 Sensitivity Analysis H&L Ch 12 All HW 6 due
42 17-Apr Th 6 15 Sensitivity Analysis H&L Ch 12 All Exam 2 out
43 22-Apr Tu 6 16 Course Summary & Evaluation
30-Apr W 7:30 to 9:30 am Exam 2 on Sections III and IV Exam 2 due
Appendix 2 ENV 6441 References 
Supplementary Reading Material 
 
Engineering Economics 
Hartman, J. 2007. Engineering Economy and the Decision-Making Process. Prentice Hall, 
Englewood Cliffs, NJ 
 
Park, S. 2010.  Contemporary Engineering Economics, 5th Edition, Prentice Hall, 
Englewood Cliffs, NJ 
 
Sullivan, W., Wicks, E. and C. Koelling. 2010. Engineering Economy, 15th Edition, 
Prentice-Hall, Englewood Cliffs, NJ 
 
Numerical Methods 
Chapra, S. and R. Canale. 2010. Numerical Methods for Engineers, 6th Ed., McGraw-Hill, 
New York. 
 
Operations Research-General 
Hillier, F. and G. Lieberman. 2010. Introduction to Operations Research, 9 ed., McGraw-
Hill, NY.  
 
Jensen, P. and J. Bard. 2003. Operations Research Models and Methods. J. Wiley, NY 
 
Ragsdale, C. 2010. Spreadsheet Modeling and Decision Analysis, 6th Ed., Thomson 
Southwestern.  
 
Sethi, S. and G. Thompson. 2006. Optimal Control Theory with Applications to 
Management Science and Economics. Springer,  
 
Winston, W. 2004. Operations Research, Applications and Algorithms, 4th Ed., Thomson 
Learning, Belmont, CA  
 
Operations Research-Water Systems 
Haith, D. 1982. Environmental Systems Optimization. J. Wiley, NY. 
 Karamouz,	  M.,	  Zinsser,,	  W.K.	  and	  Szidarovsky,	  F.	  2003.	  Water Resources Systems Analysis.	  Lewis	  Publishers.,	  Boca	  Raton,	  FL	  
 
Loucks, D., Stedinger, J., and D. Haith. 1981. Water Resource Systems Planning and 
Analysis, Prentice-Hall, Englewood Cliffs, NJ 
 
Maass, A. et al. 1962. Design of Water-Resource Systems. Harvard U. Press, Cambridge, 
MA 
 
Mays, L.W. and Y-K Tung. 1992. Hydrosystems Engineering and Management. 
McGraw-Hill, NY  
 
ReVelle, C. and A.E. McGarity, Eds. 1997. Design and Operation of Civil and 
Environmental Engineering Systems. Wiley-Interscience, NY 
 
ReVelle, C., Whitlach, E., and J. Wright. 1997. Civil and Environmental Systems 
Engineering. Prentice-Hall, Upper Saddle River, NJ 
 
Willis, R. and B. Finney. 2004. Environmental Systems Engineering and Economics. 
Kluwer Academic Publishers, Boston. 
 
Urban Planning 
Bauer, K. 2010. City Planning for Civil Engineers, Environmental Engineers, and 
Surveyors. CRC Press, Boca Raton, FL 
 
Novotny, V. and P. Brown. 2007. Cities of the Future-Towards Integrated Sustainable 
Water and Landscape Management. IWA Publishing, London. 
 
Water Economics 
Baumann, D. et al. 1997. Urban Water Demand Management and Planning. McGraw-Hill, NY 
 
Green, C. 2003. Handbook of Water Economics.  J. Wiley and Sons, Hoboken, NJ 
 
Griffin, R.C. 2006. Water Resource Economics: The Analysis of Scarcity, Policies, and 
Projects. MIT Press, Cambridge, MA 
 
James, L.D., and R.R. Lee. 1971. Economics of Water Resources Planning. McGraw-Hill, 
NY 
 
Job, C. 2010. Groundwater Economics. CRC Press, Boca Raton, FL 
 
Water Planning 
Barnett, C. 2007. Mirage.  Florida and the Vanishing Water of the Eastern United States. 
U. of Michigan Press, Ann Arbor, MI 
 
Barnett, C. 2010. Blue Water-Unmaking America’s Water Crisis. Beacon Press, Boston. 
 
Dzurik, A. 2003. Water Resources Planning, 3rd Edition, Rowman and Littlefield, 
Lanham, MD 
 
Grayman, W. Loucks, D. and L. Saito, Eds. 2012. Toward a Sustainable Water Future: 
Vision for 2050, ASCE Press, Reston, VA.  39 chapters by leading experts in the water 
resources field.  http://ascelibrary.org/doi/book/10.1061/9780784412077 
YOU CAN DOWNLOAD THE ENTIRE BOOK FROM THIS LINK. 
 
Grigg, N. 1996. Water Resources Management.  McGraw-Hill, NY 
James, L.D. and R.R. Lee. 1971. Economics of Water Resources Planning and 
Management. McGraw-Hill, NY 
 
Loucks, D.P. et al. 2005. Water Resources Systems Planning and Management. 
UNESCO Publishing, Paris, France. Delft link is more complete. 
http://dspace.library.cornell.edu/handle/1813/2798 
http://www.wldelft.nl/rnd/intro/fields/water-management/book.html 
 
Maddaus, W., Ed. 2007. Water Resources Planning, 2nd Ed., Manual of Water Supply 
Practices-M50, American Water Works Association, Denver, CO 
 
Mays, L.W., Ed., 1996. Water Resources Handbook, McGraw-Hill, NY 
 
Rogers, P. 1996. America’s Waters. MIT Press, Cambridge, MA 
Russell, C.S., and D. Baumann. 2009. The Evolution of Water Resource Planning and 
Decision Making. Edward Elgar Publishing, Inc., Northhampton, MA 
Solomon, S. 2010. Water: the Epic Struggle for Wealth, Power, and Civilization. Harper 
Collins. 
Viessman, W. and T. Feather, Ed. . 2006. State Water Resources Planning in the United 
States. ASCE Press, Reston, VA 
Viessman, W. and C. Welty. 1985. Water Management Technology and Institutions.  
Harper and Row, NY 
Water Planning at Other Universities 
Cornell U.- Professor Loucks 
http://dspace.library.cornell.edu/handle/1813/2798 
 
U. of Texas at Austin-Professor McKinney 
http://www.ce.utexas.edu/prof/mckinney/ce385D/syllabus.html 
 
Water Resources Engineering 
Chin, D. 2000. Water Resources Engineering. Prentice-Hall, Upper Saddle River, NJ 
 
Karamouz, M., Moridi, A., and S. Nazif. 2010. Urban Water Engineering and 
Management. CRC Press, Boca Raton, FL 
 
Linsley, R. et al. 1991. Water Resources Engineering, 4th Ed., McGraw-Hill, NY 
 
Mays, L. 2002. Urban Water Supply Handbook. McGraw-Hill, NY 
 
Mays, L. 2005. Water Resources Engineering. J. Wiley, Hoboken, NJ 
 
Wurbs, R. and W. James. 2002. Water Resources Engineering. Prentice-Hall, Upper 
Saddle River, NJ 
 
 
Utility Business Practices 
Brown, R. 2010. Business Essentials for Utility Engineers. CRC Presss, Boca Raton, FL 
 
 
 
